Gout has made a significant resurgence in recent years affecting people with type 2 diabetes, hypertension and chronic kidney disease. Although uncommon, ulcerated gout should be considered in patients presenting with a non healing diabetic foot ulcer, particularly if the first hallux is involved with bony involvement seen on imaging studies. A prior history of gout or hyperuricaemia can be helpful. Early recognition of ulcerated gout masquerading as diabetic foot infection/osteomyelitis and prompt institution of aggressive medical treatment can preserve joint integrity and aid prompt healing. Surgical treatment is usually reserved for intolerable pain, recurrent ulcerations, infection and joint destruction. Our case series highlights the importance of recognising ulcerated gout in patients presenting with a hot swollen foot mimicking osteomyelitis. A high index of suspicion led to revision of diagnosis and subsequent appropriate management with rapid and satisfactory resolution of ulcerated gout.
Introduction
Gout, once described as "a disease afflicting nobility and kings", has made a significant resurgence in recent years affecting people with type 2 diabetes, hyperuricaemia, hypertension and chronic kidney disease. [1] [2] [3] [4] This excruciatingly painful inflammatory arthritis leads to articular/periarticular urate crystals called "tophi" which are inspissated or semiliquid chalky deposits capable of inflicting joint damage. 5 Gout usually affects the first MTP joint of the foot with other regional monoarticular involvement being less common. 6 The diagnosis of gout is based on clinical criteria and the identification of negatively birefringent crystals on polarised microscopy. 7, 8 Clinical factors associated with an increased risk of gout in people with type 2 diabetes are increased age, male gender, smoking, being overweight and impaired kidney function. Conversely, clinical factors associated with a decreased risk of gout in people with type 2 diabetes are significantly high HbA1c levels which may be due to the uricosuric effect of glycosuria as a result of poorly controlled diabetes. 9 In clinical practice, patients with type 2 diabetes presenting with a hot red swollen foot in the presence of a non healing ulcer are usually presumed to have underlying osteomyelitis and are treated with a prolonged course of antibiotics. Gout is an important differential diagnosis when the initial presentation is a swollen, hot, red and painful foot. However, ulcerated tophaceous gout can masquerade as a non healing diabetic foot ulcer and presents a diagnostic challenge.
In this case series we present our clinical experience and management of three patients presenting with a hot swollen foot with associated non healing ulcers. The patients presented between January 2011 and September 2013 at the multidisciplinary diabetes foot clinic at our tertiary referral centre. Although these patients were initially managed and treated for underlying osteomyelitis, a high index of suspicion led to revision of diagnosis and subsequent management with rapid and satisfactory resolution of ulcerated gout.
Case 1
A 71 year old Asian man with type 2 diabetes and hypertension (treated with lisinopril) was referred by his general practitioner with a 4 month long history of swelling and minute superficial ulceration on the medial aspect of the right first MTP joint ( Figure  1 ). He had received two courses of empirical antibiotic therapy prior to presentation to the foot clinic. X-ray of the right foot showed widespread destruction of the distal shaft of the first metatarsal and first MTP joint (Figure 2) . Biochemical profile showed a white blood cell count of 9100/ml, C-reactive protein 163 mg/dl (NR: 0 to 10) and HbA1c of 61 mmol/l (7.7%). Swabs from the ulcer revealed Staphylococcus aureus and b haemolytic streptococcus. The initial clinical suspicion was infected superfi- cial diabetic foot ulcers with underlying osteomyelitis and the patient was treated with oral antibiotics for four weeks guided by culture and sensitivity reports. However, there was little suggestion of healing and the foot continued to remain hot and swollen with persistent ulceration. A CT scan of the affected foot showed circumferential bone erosion and soft tissue mass suggestive of tophaceous deposit around the first MTP joint ( Figure  3 ). Serum urate level was elevated at 694 µmol/l (NR: 200-430). Joint fluid aspiration revealed negatively birefringent crystals. He was treated for acute gout with colchicine. Allopurinol was commenced once the acute inflammation had subsided. Four weeks later, despite near resolution of the ulcerated area, the patient presented again with a painful swollen foot and tiny punched out ulcers on the base of the fore and mid-foot, both 
Case 2
A 72 year old man was referred to the diabetes multidisciplinary foot clinic with a 3 week history of a swollen left hallux. He was treated for foot cellulitis with flucloxacillin. His past medical history included type 2 diabetes complicated by diabetic peripheral neuropathy, peripheral vascular disease and a previous episode of gout about 8 years ago. He had an endarterectomy of the left limb 2 months previously which was complicated post operatively by deep vein thrombosis in the same limb. His medication regimen included metformin, allopurinol, aspirin and a beta blocker with the recent addition of warfarin. On examination, he had a swollen erythematous left first MTP joint ( Figure 6 ). In view of his previous clinical history, clinical appearance and site of the swelling, gout was suspected. Incision and drainage was carried out by our podiatric surgeon and the presence of gouty tophi was confirmed. However despite repeat aspiration of the joint, colchicine and increased analgesia, our patient experienced intolerable pain with recurrence of foot swelling. A thorough surgical debridement after stopping warfarin therapy was carried out with removal of gouty tophi. Further review 2 weeks later showed complete resolution of symptoms.
Case 3
An 83 year old man with type 2 diabetes presented to the multidisciplinary foot clinic with bilateral foot ulcers. He was recovering from a ray amputation of the left first toe due to osteomyelitis of the first metatarsal head but had developed new minute ulcers on the medial aspect of the right hallux. At presentation the patient had received antibiotic therapy for nearly four months in the community. There was suspicion of underlying osteomyelitis in the right foot in the presence of non healing ulcers. The most prominent clinical finding was a red, hot and swollen right first MTP joint. A high index of suspicion led to immediate incision and drainage. A copious quantity of chalky semi-liquid material was drained ( Figure 7 ). The diagnosis of gout was confirmed by the presence of negatively birefringent crystals under polarised light microscopy. A thorough surgical debridement was carried out with complete removal of underlying gouty tophi which had invaded the underlying bone and joint space resulting in significant bone and joint destruction (Figure 8 ).
Discussion
The patients described in this case series presented to our multidisciplinary diabetes foot clinic principally with a red hot, swollen foot with ulceration and were initially managed for presumed foot infection and osteomyelitis. In the event of non healing or poor wound healing despite optimised management after four to six weeks, other differentials must be considered. These may include the persistence of bone infection from inability of antibiotic therapy to penetrate and concentrate in the infected bone, poor response or inadequate susceptibility to antibiotic therapy, or poor compliance with treatment which must also be considered. Our case series highlights the importance of considering ulcerated gout which, although uncommon, is an important differential for a non healing diabetic foot ulcer. The association of hyperuricaemia, gout and diabetes is well known. In particular the presence of gout and type 2 diabetes may suggest a high risk cardiovascular state and requires strict control of cardiovascular risk factors. 10 In patients with type 2 diabetes, the modulation of serum uric acid concentration influenced by the presence of insulin resistance, chronic renal failure, obesity and/or diuretic therapy including loop diuretics, furosemide and thiazide diuretics, which are often prescribed in this patient group, are responsible for hyperuricaemia and can lead to an increased incidence of gouty arthritis. 11, 12 A definitive diagnosis of gout is made by observation of negatively birefringent monosodium urate crystals in synovial fluid aspirate or tophi which has a sensitivity of 85% and specificity of 100%. 5, 8 Sodium urate and uric acid possess bacteriostatic properties and concomitant sepsis is usually mild and well localized. However, ulcerated gout can be complicated by the presence of concomitant Staphylococcus aureus infection which requires antibiotic therapy. 13 Plain radiography, CT, MRI, ultrasound and bone scintigraphy are useful imaging modalities to assess complications and monitor disease progression and may indicate chronicity of the disease process, but they are not useful for a definitive diagnosis of gout.
14 Plain X-ray images are not sufficiently sensitive and specific since typical "punched out," periarticular erosions with overhanging appearance are seldom seen at least until 6 to 8 years after an acute attack of gout. 15 MRI appearances of tophaceous gout can be variable on T2-weighted images, appearing as heterogeneously low to intermediate signal intensity depending on the calcium burden within a tophus. The presence of a mass deposit with typical erosive changes and involvement of adjacent bone or joints however is highly suggestive. 16 Surgical treatment in ulcerated gout is usually reserved for sepsis or infection of ulcerated tophi, large tophaceous mass, draining sinus, to relieve pain and for recurrent flare-ups resulting in joint deformity and joint destruction. 17 Forceful curettage of gouty tophi may compromise local circulation and simple enucleation of the tophi may lead to complications such as skin necrosis, tendon and joint exposures. 18 Surgical approaches for removal of gouty deposits include soft-tissue shaver-assisted intra-lesion excavating technique, 18, 19 debridement of tophi by applying highly pressurized saline stream and complex surgical approaches involving large skin incisions and excision of the tophi. 20 Resection of joints, arthroplasty, and arthrodesis of painful joints may lessen pain and improve function of the affected limb. Medical management including dietary and lifestyle modifications, anti-inflammatory drugs, colchicine, and uricosuric agents such as probenecid or those which inhibit uric acid production such as allopurinol and febuxostat can help to prevent complications and acute attacks following surgery. 5, 21 Other treatment modalities for acute attacks refractory to classical treatment include the use of oral or topical steroids, corticotropin (ACTH), IL-1 antagonists and monoclonal antibody against IL-1b . 5 
Conclusion
Although uncommon, ulcerated gout should be considered in patients presenting with a non healing diabetic foot ulcer, particularly if the first hallux is involved with evidence of bone involvement seen on X-ray or other imaging studies. The diagnosis may be suggestive of gout with a previous history of hyperuricaemia. Early recognition of ulcerated gout which can masquerade as diabetic foot infection, tissue sampling, imaging modalities and prompt institution of aggressive medical treatment can avoid further invasion and destruction of adjacent musculoskeletal structures and aid prompt healing. Surgical treatment in ulcerated gout is usually reserved for intolerable pain, recurrent ulcerations, infection and joint destruction. Optimal medical management helps to prevent recurrence and avoid complications.
• Osteomyelitis is often considered in a patient with diabetes presenting with a red hot swollen foot and a non healing ulcer. An important differential diagnosis is ulcerated gout, a relatively uncommon condition which can masquerade as a non healing diabetic foot ulcer and presents a diagnostic challenge
